Choroidal detachments occur when there is an accumulation of fluid or blood in the suprachoroidal space, a potential space situated between the choroid and the sclera. They are an uncommon ocular pathology. The most common cause of choroidal detachment is secondary to trabeculectomy; however, there are other causes such as trauma and inflammation. Clinically, choroidal detachments may vary in presentation from asymptomatic, to very poor vision, severe ocular pain, vomiting and nausea. Ocular findings associated with choroidal detachments include serous retinal detachment, secondary angle closure, and a very shallow anterior chamber. Optometrists, as primary eye care providers, need to be aware of the clinical signs and symptoms associated with choroidal detachments and ensure that appropriate and timely management, with a referral to an ophthalmologist, is instigated for optimal visual outcomes. In this review, the pathophysiology, detection, and associated risk factors for choroidal detachments are discussed, and evidence-based management recommendations in an optometric context are provided. The characteristics and management of uveal effusion syndrome are also reviewed, as this can cause idiopathic exudative choroidal detachments distinct from classical choroidal detachment.
The choroidal circulation supplies the outer retina with nutrients, as well as moving waste products out of the eye. Because of the high metabolic demand of the outer retina, the choroid is likely to have one of the highest blood flow of all tissues in the human body. 1 More than 90 per cent of the oxygen delivered to the outer retina is consumed by the photoreceptors. 2 The choroidal vasculature is supplied by both the long and short posterior ciliary arteries of the ophthalmic artery, which enter the choroid to form the arteriolar Haller's and Sattler's layers. These arterioles supply the choriocapillaris, which is highly anastomosed and fenestrated on the retinal surface of the capillary to facilitate efficient metabolic exchange with the outer retina via Bruch's membrane. 3 The capillaries are very permeable to glucose and amino acids, which support the transport of nutrients across the retinal pigment epithelium and Bruch's membrane. 4 The high concentration of protein causes a high oncotic pressure gradient which may be responsible for transporting fluid out of the retina and the eye. 2 Four to five vortex veins drain the choroid, ultimately ending up in the pterygoid plexus and cavernous sinus. 5 The suprachoroid is the transitional zone between the choroid and the sclera, consisting of numerous fibrous lamellae of varying thicknesses, melanocytes, and flattened processes of fibroblasts. 6, 7 The fibroblasts are responsible for producing extracellular matrix components such as elastin, collagens and proteoglycans. 2 The stroma of the choroid has melanocytes, seen more often in the outer choroidal layers associated with Haller's and Sattler's layers blood vessels, collagen fibrils which are arranged in a circular pattern around the vasculature, 5 elastic fibres and smooth muscle cells. 2 There are also lymphocytes, mast cells and macrophages. 2 Large endothelial-lined spaces, presumed to be lymphatic structures, have been discovered in primates in the suprachoroid layer, as well as in the choroidal stroma and between the choroidal vasculature. [8] [9] [10] Yucel et al. suggest that these lymphatics in the human eye may be involved in the uveoscleral outflow of fluid from the eye into lymph nodes in the head and neck regions. 11 Koina et al. speculated their involvement in recirculating extracellular fluids from the vasculature for immune function, and its role in the pathogenesis of inflammatory diseases such as diabetic retinopathy, uveitis and macula oedema. 10 Choroidal detachments are rare conditions that occur when there is an accumulation of fluid or blood in the suprachoroidal layer, located between the choroid and sclera. This condition is known by several terms within the literature, including choroidal effusion, uveal effusion, ciliochoroidal detachment, and ciliochoroidal effusion; however, all refer to the same pathological process.
In a healthy eye, the suprachoroidal layer is 10 to 15 μm thick. 2 There are physiological mechanisms that serve to maintain an equilibrium between protein and fluid levels in the layer, including vortex vein drainage, osmotic diffusion, hydrostatic forces, and scleral vessels. 12, 13 Due to the highly permeable nature of the choriocapillaris, when the hydrostatic and oncotic pressure gradients are disrupted, serous fluid or blood accumulates which consequently leads to thickening of the choroid and the formation of a fluidfilled suprachoroidal space within the suprachoroidal layer. Disruption to the normal drainage of fluid out through the uveoscleral outflow may also play a role in the formation of the suprachoroidal space. Analysis of the accumulated fluid in this space revealed that the protein content is the same as serum, hence it is most likely a transudate of blood, rather than the aqueous. 14, 15 The most common cause of choroidal detachment is secondary to trabeculectomy; however, there are other causes such as trauma and inflammation, infection, drug-induced processes and growth of neoplasms. 16, 17 This review of choroidal detachments will cover the pathophysiology and risk factors, detection and diagnosis, application of multimodal imaging techniques, and management in an optometric context, which includes timely referral to an ophthalmologist. Uveal effusion syndrome, a condition that causes idiopathic exudative choroidal detachments but is distinct from classical choroidal detachment, is also discussed.
Literature search strategy
The PubMed database was searched with the terms 'choroidal detachment', 'choroidal effusion' and 'uveal effusion'. Articles published between 2000 and 2017 were included, and 694 articles were returned in the search. Only articles in English were considered, and those that did not address the pathophysiology of choroidal detachments and uveal effusion syndrome, their risk factors and management, were excluded from the review. Relevant research studies that were referenced in the articles were also included in the review. The electronic database was last searched on 11 July 2017.
Pathophysiology of choroidal detachments
There are two recognised forms of choroidal detachment: serous and haemorrhagic. Serous choroidal detachments occur when there is leakage of serum from the choroidal blood vessels into the suprachoroidal space. Haemorrhagic choroidal detachments occur when there is abnormal blood accumulation in the suprachoroidal space secondary to rupture of a ciliary blood vessel. In contrast, uveal effusion syndrome occurs due to disrupted drainage of fluid from the posterior eye, and is associated with scleral thickening. 18 The pathophysiology of serous choroidal detachments can be understood by considering the Starling forces within the choroidal capillaries and the suprachoroidal space. The Starling equation is defined as:
where: K f = filtration co-efficient P c = capillary hydrostatic pressure P i = interstitial hydrostatic pressure σ = reflection co-efficient (correction factor) π c = capillary oncotic pressure π i = interstitial oncotic pressure.
In the eye, the intraocular pressure is the interstitial hydrostatic pressure (P i ) of the system, and the suprachoroidal layer is the interstitial space. When disease, surgery, or trauma causes hypotony, this greatly reduces the interstitial pressure, hence dramatically increasing the net driving pressure out of the capillaries and into the interstitial space, causing fluid to accumulate in this location. The filtration co-efficient (K f ) reflects the permeability of the choroidal capillaries. Inflammation from diseases and trauma can cause an increase in permeability of the choroidal capillaries, and this subsequently leads to a positive flow of blood and fluid out of the capillaries and into the interstitial space. 19, 20 Chronic, non-resolving choroidal detachment causes failure in the retinal pigment epithelial pump mechanism, which may subsequently lead to serous retinal detachment. 21 The viscosity and amount of suprachoroidal fluid may also increase with chronicity of the condition. 21 Common hydrostatic and inflammatory causes of choroidal detachments are listed in Table 1 . Haemorrhagic choroidal detachments usually occur secondary to a serous choroidal detachment induced from surgical hypotony.
The haemorrhage originates from the stresses on a short or long posterior ciliary artery during a serous detachment, which then subsequently ruptures. 22 This occurs because the length of the arterial connections between the choroid and the sclera are short. 23, 24 Haemorrhagic detachments may occur intra-operatively, or post-operatively. Intra-operative haemorrhagic detachments are referred to as expulsive suprachoroidal haemorrhages, as they forcefully expel intraocular contents through the surgical wound, and the degree of haemorrhage is generally larger, with poorer visual outcomes. 25 Post-operative haemorrhages are not associated with any expulsion of intraocular contents, as these occur within an enclosed eye, but may eventually lead to apposition of the retina in the posterior chamber if severe. 25 The pathophysiology for intraoperative and post-operative suprachoroidal haemorrhages are the same but the visual outcomes differ due to the open or closed nature of the eye. 25 
Detection and multimodal imaging
Choroidal detachments may be observed clinically through ophthalmoscopy. Individuals with small, peripheral serous detachments may be completely asymptomatic, or display a small myopic shift, and angle closure from anterior displacement of the ciliary body, lens, and iris. 16, 17 Typically, there may be up to four smooth lobes of fluid accumulation which characteristically extend up to the vortex veins, as the vortex veins are firmly attached to the choroid and sclera. Hypotony maculopathy may also be present, with subretinal fluid, macula striae and retinal vessel distortion. However, a retrospective case-controlled study of 228 eyes did report the presence of choroidal detachment to be associated with a reduced risk of developing hypotony maculopathy. 26 In severe cases of appositional retina, it is impossible to view the posterior chamber. Developments in wide field retinal imaging techniques now allow enhanced and easier documentation of more peripheral choroidal detachments 27 ( Figure 1 ).
Historically, the suprachoroidal layer in a healthy eye was only viewed histologically or through electron microscopy, thus making diagnosis and management of conditions in this area a challenge. Clinically, the However, the resolution of enhanced depth imaging optical coherence tomography is not sufficient to visualise the structures distinctly for accurate measurements of choroidal thickness when pathologies affect this layer due to inadequate penetration into deeper layers, hindering the visibility of the suprachoroidal space. 29 Recent developments in swept-source optical coherence tomography technology have enabled in vivo non-invasive viewing of the suprachoroidal layer, suprachoroidal space and the anterior interface of the sclera. The longer wavelengths and sweptsource laser result in better penetration into deeper ocular tissues for high-quality images of these structures. 30 In sweptsource optical coherence tomography, the suprachoroidal layer is seen as a hyperreflective line below the hypo-reflective large choroidal vessels, but above a slightly hyper-reflective sclera ( Figure 2 ). Despite enhanced depth imaging optical coherence tomography having the ability to image the choroid and suprachoroidal layer, swept-source optical coherence tomography is more effective for this purpose, as the signal-to-noise ratio does not drop off with increasing depth as in enhanced depth imaging optical coherence tomography. One study reported that choroidal thickness measurements were feasible in 100 per cent of imaged eyes using swept-source optical coherence tomography, compared to 74 per cent in enhanced depth imaging optical coherence tomography. 31 This technology provides opportunities for further understanding into the pathologies and potential therapeutic applications of this space. Using swept-source optical coherence tomography, the suprachoroidal space in healthy emmetropic and myopic eyes is found to follow the regular contour of the globe, and is visible in about five per cent of healthy eyes, and up to 50 per cent of people older than 50 years. 32, 33 In diseases such as full thickness macular hole, dry agerelated macular degeneration and vitreomacular traction, the suprachoroidal space is more frequently visible; further studies are required to understand the significance of this space ( Figure 3 ). 32 A hypothesis for the increased visibility of this space in these cases is related to increased permeability of the choroidal vessels with age, which subsequently increases the osmotic pressure in the suprachoroidal space and causes it to be more visible. 6 To date there have not been any studies investigating the usefulness of swept-source optical coherence tomography in the diagnosis and management of clinically significant choroidal detachments. During a choroidal detachment, a shallow anterior chamber is commonly seen, and may correlate with the height of the detachment itself. 15, 34 The shallow anterior chamber is caused by a sagittal compression of the vitreous from the anterior displacement of the choroid, which then causes a blockage of the pupil by the vitreous or lens, and anterior rotation of the ciliary body base due to the detachment. 15 Accumulation of fluid in the supraciliary space appears to be Figure 1 . Wide field photograph of the four peripheral lobes of choroidal detachment. 28 Reproduced with permission. Figure 2 . Extended depth ocular coherence tomography of a healthy eye in a 67-yearold patient demonstrating the suprachoroidal layer. 6 The white arrow indicates the posterior border of the choroid, and the black arrow indicates the anterior border of the sclera, between which the suprachoroidal space lies. Reproduced with permission.
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Figure 3. Swept-source ocular coherence tomography scan of a full-thickness macula hole to demonstrate the appearance of a suprachoroidal space. 32 The white arrows are estimated to be the extent of the suprachoroidal space. Reproduced with permission.
the main cause of an associated secondary angle closure, and this observation has been supported with ultrasound biomicroscopy studies ( Figure 4 ). 34 Intermittent pupillary block may also occur due to the anterior displacement of the lens, but is not the primary pathophysiological cause of angle closure. 21 Individuals experiencing a haemorrhagic choroidal detachment may have sudden onset of pain due to stretching of the ciliary nerves, and report reduced visual acuity. 16, 28 Often, these patients will also have an associated headache, nausea and vomiting secondary to the pain. 25 The lobes of haemorrhagic detachments do not transilluminate as is seen with serous detachments. 25 B-scan ultrasonography may be used to differentiate between serous and haemorrhagic choroidal detachment, because the fluid in a serous detachment is much less echo-dense than blood ( Figure 5 ). 25 Ultrasonography can also be used to determine the dynamics of blood in haemorrhagic detachments. Due to the choroidal anatomy, choroidal haemorrhages may occur within the stroma, or within the suprachoroid. Initially, fresh blood and clots are imaged as a large mass of highly reflective material. Over time, blood in the suprachoroid may begin to liquefy, and the reflections on ultrasonography become lower and more regular, eventually ending up with diffuse, low reflective opacities that may be observed to move on dynamic examination. 25 This is then associated with a reduction of the height of the choroidal detachment. Ultrasonography can be useful in instances where surgical drainage of the haemorrhage is warranted, as it is important to wait until complete lysis of blood clots before draining; this usually occurs by 15 days on average. 25 Blood within the choroidal stroma cannot be drained, but may liquefy over time. Furthermore, a Bscan will differentiate between a choroidal detachment, and a rhegmatogenous retinal detachment. 25 This imaging technique may also be used to detect small amounts of fluid in the suprachoroidal space which may not be clinically visible. 16 High-resolution magnetic resonance imaging (MRI) may also be used to determine the presence and underlying cause of choroidal detachment. 21 This technique is also useful for pinpointing the exact location of fluid leakage and differentiating between scleral thickening and choroidal oedema, and may also be used for detecting infiltration and intraocular masses. 21 However, Lam et al. have reported that MRI may be less accurate than ultrasound biomicroscopy in determining absolute scleral thickness in individuals with uveal effusion syndrome. 36 
Differential diagnoses
Serous choroidal detachments may funduscopically appear similar to a serous retinal detachment; however, choroidal detachments tend to be darker in appearance due to the underlying uvea, and the overlying retinal vasculature should appear normal. 21 The elevation appears solid and smooth in a choroidal detachment as opposed to a retinal detachment which does not have this appearance. 21 It is also more common to see choroidal detachments simultaneously affecting all four quadrants. A B Figure 5 . A: B-scan ultrasonography of serous choroidal detachment and B: central appositional, 'kissing' haemorrhagic choroidal detachment. 28 Reproduced with permission.
Some patients with serous choroidal detachments will present with signs and symptoms of angle closure attack and pupillary block due to anterior displacement of the lens and iris. In some cases, a 'kissing' or appositional choroidal detachment extends from the optic nerve to the retro-lenticular space, pushing the lens-iris diaphragm anteriorly and causing a secondary angle closure attack. Indentation gonioscopy may be used to first confirm the presence of angle closure, and also to observe any resistance to indentation, as the anterior rotation of the ciliary body in choroidal detachment makes it difficult to open the angle. 21 In angle closure caused by pupil block, the angle can be opened with relative ease. Primary pupillary block generally leads to a central shallowing of the anterior chamber of 2.0-2.5 mm; however, in choroidal detachment, the central anterior chamber is much shallower.
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Suprachoroidal haemorrhages must also be differentiated from other conditions such as choroidal melanoma, ring melanoma of the anterior choroid, choroiditis, posterior scleritis, central serous chorioretinopathy and other forms of ocular metastasis, all of which may cause underlying choroidal swelling, but do not result in choroidal detachment. 12 
Risk factors
There are several factors related to surgery that increase the risk of an individual developing a choroidal detachment ( Table 2) . As hypotony is the main cause of these detachments, they most commonly occur after trabeculectomy because of over-filtration or a bleb leak. 16, 17, 38 Incidence rates have been reported to be up to 19 per cent following trabeculectomy, and up to 33 per cent following aqueous shunt surgery. 28, 50 The large variations in incidence rate may be related to surgical technique, and other patient risk factors that were not controlled for, as many of these studies are retrospective case studies. Most cases of detachment occur between the second and fifth day after surgery.
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A 20-year cumulative risk for developing choroidal detachment following trabeculectomy has been reported to be approximately 10 per cent. 51 The intraocular pressure at one month after trabeculectomy has been found to be the single predictor for long-term hypotony, which provides an indication of the risk of late-onset choroidal detachment. 39 This risk further increases if there is a sudden drop in intraocular pressure during glaucoma surgery. 40 The same result occurs when intensive treatment is given for an acute angle closure attack, where the sudden drop in intraocular pressure causes a greater incidence of choroidal detachment than in patients treated for chronic angle closure glaucoma. 35 Anti-hypertensive medications such as timolol, dorzolamide, bimatoprost, travoprost, and latanoprost have been reported to increase the risk of developing a choroidal detachment secondary to hypotony following filtration surgery or cataract extraction. 49 The current literature on eye drop-induced choroidal detachments following surgery is based on case reports alone, with participant numbers ranging from one to four, and thus the relative risk of developing a detachment while using topical anti-glaucoma medication post-trabeculectomy is still unclear. 49 Excessive intraocular pressure lowering by topical anti-hypertensive medications alone increases the risk of choroidal detachments, irrespective of surgery. 49, 52 The risk of detachment is also found to be increased with the use of topical antimetabolites, such as mitomycin C, and is reported in up to 42 per cent of patients within five years of receiving trabeculectomy (n = 123 eyes). 39 A smaller study of 33 eyes reported 15 per cent of cases had post-operative intraocular pressures < 6 mmHg for up to nine months after receiving mitomycin C after trabeculectomy, which puts the individual at risk of developing complications. 41 A larger study of 955 eyes that underwent trabeculectomy and topical mitomycin C reported an incidence of 7.7 per cent of intraocular pressures < 5 mmHg over six months. 42 The underlying pathogenesis in these cases is reported to be mitomycin C-induced toxicity to the ciliary epithelium, which leads to aqueous hyposecretion and subsequently hypotony; this has been demonstrated in histopathology and electron microscopy studies in human, rabbit and rat eyes. 53 Documented cellular changes include reduction of non-pigmented ciliary epithelium height, loss of apical microvilli and lysis of epithelial cells. 54 Haga et al. investigated 420 consecutive Japanese patients who underwent trabeculectomy and topical mitomycin C, and found that increased age, and reduced preoperative and post-operative intraocular pressures increased the risk of choroidal detachments. 43 Large-area application of mitomycin C post-operatively also increased the risk of choroidal detachment, as reported in a retrospective comparison trial of 191 eyes. 55 Particular types of filters or shunt implants can further increase this risk, with Ahmed valves having a 15 per cent post-operative choroidal detachment rate, compared to 10 per cent with Baerveldt valves. 44 Intraoperative intravitreal triamcinolone acetonide may eliminate the risk of choroidal detachments altogether in patients receiving an Ahmed valve. 56 There is no significant difference in risk reported to date between tube shunts compared to trabeculectomy after five years post-surgery. 57, 58 A large retrospective study of 17,843 trabeculectomies and 9,597 tube shunt surgeries found the incidence of haemorrhagic choroidal detachments to be 0.6-1.4 per cent after trabeculectomy, and 1.2-2.7 per cent after tube shunt surgery. 59 Furthermore there is a reported 0.03-0.06 per cent incidence after phacoemulsification cataract extraction, 0.75 per cent after penetrating keratoplasty, and between 0.17 to 1.9 per cent after vitreoretinal surgery. 25 The risk of developing a haemorrhagic detachment increases with prolonged intra-operative hypotony and inflammation, oscillations in intraocular pressure intra-operatively, and direct trauma to the choroid during manipulation of the globe. 28 Glaucoma filtration surgery 16, 17, 38 Long term hypotony 39 Sudden or prolonged intra-operative hypotony 40 Increased intra-operative or post-operative inflammation 34 Use of antimetabolite drops post-filtration surgery 39, 41, 42 Reduced pre-operative and post-operative intraocular pressures 42, 43 Use of Ahmed valves in aqueous shunt surgery 44 Pre-operative use of antiplatelet or anticoagulant medication [45] [46] [47] [48] Aphakia or pseudophakia 25 Hypotony caused by topical antihypertensive therapy post-operatively 49 Post-operative wound leak 28 
Table 2. Surgical risk factors in developing choroidal detachment
Individuals with nanophthalmos and high hypermetropia also have an increased risk of developing choroidal detachment following cataract surgery, as well as secondary retinal detachment, and malignant glaucoma. 60 Because of the nanophthalmic eye, there is an increased prevalence of primary angle closure glaucoma due to increase in lens volume and a small anterior chamber. 61 This makes lens extraction a vital part in the management of glaucoma in these patients. Recent developments in cataract surgery procedures with phacoemulsification have reduced the rate of complications. However, Steijns et al. reported 9.3 per cent of these patients develop choroidal detachments following lens extraction. 62 Another study in 2004 on 12 nanophthalmic eyes reported complications in four, with those eyes developing phthisis, broken intraocular lens haptics, severe iritis, choroidal haemorrhage and glaucoma progression. 63 Sclerotomy has been recommended prior to cataract surgery to improve outcomes in these eyes. 63 Optometrists must be aware of these risks when co-managing these patients with ophthalmologists, especially when post-cataract care is involved. Due to the increased fragility of the choroidal vasculature, people with increased age, arterial hypertension, tachycardia, atherosclerosis and diabetes are also reported to be at higher risk of choroidal detachments. 15, 25 Sturge-Weber syndrome, dural carotid-cavernous sinus fistula, and Waldenstrom macroglubulinaemia have also been associated with the condition. 28 There have also been case reports of choroidal detachments occurring after the use of certain medications (Table 3 ). The use of antiplatelet and anticoagulant medications peri-operatively increases the risk of a haemorrhagic detachment, 45, 46 and there have also been case reports of spontaneous suprachoroidal haemorrhage secondary to the use of heparin 47 and warfarin. 48 Suprachoroidal haemorrhages have also been observed secondary to age-related macular degeneration and polypoidal choroidal vasculopathy, and patients usually report pain on presentation. 83, 84 The absence of the lens and zonular support in aphakia and pseudophakia allows increased flexibility between the uvea and the sclera during choroidal detachments, which may exacerbate serous detachment. 25 Trauma has also been documented to cause choroidal detachments, although most reports available to date are retrospective studies. An experimental study on porcine eyes found that projectiles with two joules of energy are enough to cause choroidal detachment, as well as lens subluxation and capsular rupture. 85 The largest retrospective study involved 90 open globe trauma cases in the elderly, where choroidal detachment occurred in 38 per cent of participants; 86 a similar-sized study of 100 patients found choroidal detachments occurring in 18 per cent of cases of trauma. 87 A study of patients aged 0-6 years old who had suffered open globe injuries found an occurrence rate of 39 per cent. 88 
Uveal effusion syndrome
Uveal effusion syndrome presents as an idiopathic choroidal detachment, and is a diagnosis of exclusion. In contrast to classical choroidal detachments, patients have normal intraocular pressures, and the eye lacks signs of significant inflammation. 12 The condition has a strong preponderance for middle-aged males, and up to 65 per cent of cases are reported to be bilateral. 12 The two most common clinical signs of uveal effusion syndrome are serous choroidal detachment, and serous retinal detachment. 12 There is also a large percentage of patients who present with secondary angle closure attack. 21 Shah et al. investigated 12 cases, with two-thirds of patients initially presenting with complaints of pain, redness and blurred vision from angle closure. 21 The remaining third of patients reported visual disturbance, metamorphopsia or progressively worsening vision. 21 The choroidal detachment in uveal effusion syndrome often begins peripherally, and progresses centrally. Because of the dynamic nature of the underlying subretinal fluid with eye and head movements, the detachment is most commonly seen inferiorly due to normal sitting examination conditions, and central macula oedema may not be observed on clinical examination as the location of fluid can vary. 12, 89 Fluid location and movement may be used to differentiate between a classical choroidal detachment and uveal effusion syndrome. The accumulation of suprachoroidal fluid and secondary choroidal thickening disturbs the normal choroidal vasculature, and the choroid appears uniformly brown in colour on funduscopy. Table 3 . Medications documented to cause choroidal detachments Serous retinal detachments are common due to underlying retinal pigment epithelium dysfunction, and signs of tractional and rhegmatogenous detachments are absent. Following resolution of chronic retinal detachment, a 'leopard spot' fundus, which appears as areas of retinal pigment epithelium hyperplasia may be seen (Figure 6 ). 12 Sometimes an angle closure may be seen secondary to anterior displacement of the iris from the underlying choroidal detachment. 21 The typical course of uveal effusion syndrome involves many cycles of relapse and remittance, and severe vision loss results due to the accumulation of sub-macular fluid, or retinal pigment epithelium hyperplasia at the macula. 12 There is an association between individuals with a thick sclera and uveal effusion syndrome. 12 Some conditions that may be mistaken for uveal effusion syndrome include chronic central serous chorioretinopathy, ring melanomas, and chorioretinitis. 12 There may be an association with rheumatic conditions, collagen diseases and diabetes; however, given the rarity of the disease, the evidence for these associations is derived from a limited number of case reports in the literature.
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The pathophysiology of uveal effusion syndrome is believed to be due to inefficient removal of fluid from the choroidal interstitium. 12 This is thought to occur secondary to inadequate drainage from the vortex veins, and reduced scleral permeability from a thickened sclera. 12 Collagen lamellae are also seen to be less orderly in histological studies. 90 The vortex veins normally drain approximately 10 per cent of the ocular fluid out of the healthy eye, 93 and compression of the veins from the thickened sclera causes accumulation of fluid, causing effusion. This has been well documented in cases of nanophthalmia.
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Treatments aimed at decompressing the vortex veins have demonstrated good success in relieving choroidal fluid accumulation. 94, 95 A further factor to consider may be reduced scleral permeability to albumin, the most important determinant of osmotic pressure within the sclera and choroid. Eyes with uveal effusion syndrome are reported to have increased levels of glycosaminoglycanlike material in the sclera, 96 and an increased concentration of this material reduces albumin permeability. 97, 98 This subsequently increases the osmotic pressure in the interstitium, increasing the amount of fluid retained in the suprachoroidal space. 12 
Managing choroidal detachments in an optometric context
Optometrists, as primary eye-care clinicians, may potentially be the first to detect and diagnose choroidal detachment in a patient. A thorough history is the most important aspect of determining the underlying cause of the detachment, and this can modify subsequent management strategies. A dilated fundus examination is mandatory, and it is common to see up to four smooth lobes of detachment that transilluminate with a slit beam. Small, peripheral detachments may be missed, but are easily seen on B-scan ultrasonography (seen upon referral, unless the optometrist has access).
Very large choroidal detachments may result in central apposition of the retina in the posterior chamber, completely obscuring the view of the posterior pole. Overlying retinal blood vessels are usually normal. Peripheral optical coherence tomography scans are very useful adjuncts to ophthalmoscopy to differentiate it from a retinal detachment. Gonioscopy may also be used to confirm the presence of secondary angle closure. Wide field imaging technology has also made documentation of peripheral detachments simpler and more reliable. 27 If a choroidal detachment is suspected, all cases must be referred and co-managed with an ophthalmologist. Visual consequences of the condition can be devastating if it is not treated appropriately and in a timely manner. Optometrists play a pivotal role, especially if access to an ophthalmologist is limited, as for example in rural or remote communities; commencing immediate treatment under the guidance of an ophthalmologist improves possible likelihood of visual recovery.
Most post-operative serous choroidal detachments are localised and have no effect on visual acuity. A conservative approach to management may be taken in mild to moderate cases, and the detachment may be closely observed, 46 as the detachment should resolve as intraocular pressure normalises post-operatively. Initiating medical therapy with topical cycloplegia and intensive corticosteroid drops may be commenced after seeking advice from an ophthalmologist. [99] [100] [101] [102] Cycloplegia is used to prevent iridocorneal interactions from an anteriorly shifted lens-iris diaphragm, as well as to rotate the ciliary body posteriorly to deepen the anterior chamber. 16, 28 Topical steroids are used to reduce inflammation and stop transudation of fluid from choroidal capillaries into the suprachoroidal space. 14 Oral steroids may be commenced if the topical therapy does not improve the condition, or if it is a severe detachment. 103 If patients have hypotony secondary to taking topical antihypertensive medication, then these should be stopped, as many cases will resolve when the intraocular pressure normalises. 49 The large majority of cases will resolve within 7-10 days through medical treatment alone and observation should be directed at restoration of anterior chamber depth, as the choroidal detachment settles itself afterwards. 14, 104 Conservative management leads to better visual outcomes. 105 Recovery of the choroidal detachment following treatment occur on average 5.7 days after cessation of topical medication and with steroidal eye drops. 34 In patients presenting with angle closure, it is important to differentiate between a case of pupil block that requires peripheral iridotomy, and a choroidal detachment that is causing a shallow anterior chamber and iris apposition. Low intraocular pressure is one of the main ways to differentiate between a primary angle closure attack, and a secondary angle closure from a choroidal detachment. Obtaining a thorough history about previous ocular surgery, perforating injury, or other potential causes of a drop in Figure 6 . Typical leopard spot appearance of the fundus in uveal effusion syndrome following resolution of chronic serous retinal detachment. 12 Reproduced with permission.
Clinical and Experimental Optometry 102.2 March 2019intraocular pressure is key. If the history suggests a secondary angle closure attack, ultrasound biomicroscopy may be used in a specialty setting to observe any fluid in the suprachoroidal space that may be a causative factor. Indentation gonioscopy may also provide some clues as to whether there is any anterior displacement of the ciliary body hindering indentation. If so, miotic agents are contraindicated as these cause further anterior displacement of the ciliary body, exacerbating the blockage. Referral for peripheral iridotomies is also contraindicated as it is ineffective. 21 Instead, cycloplegia should be used to aid posterior displacement of the ciliary body, as well as topical or systemic aqueous suppressants and steroids. 21 Topical and systemic medications should be recorded and if there is suspicion of a medication-induced choroidal detachment, a general practitioner and ophthalmologist should be further consulted. 21 Optometrists should enquire about systemic disease, and consult with a general practitioner for appropriate management options. Furthermore, if the optometrist suspects diseases such as posterior uveitis or Vogt-KoyanagiHarada syndrome as the underlying cause, immediate referral should be made to an ophthalmologist for therapeutic management, for example, systemic corticosteroids or other drugs like methotrexate and azathioprine. 106 Drainage of the serous fluid or blood is indicated when there is a flat anterior chamber with lenticular-corneal touch, non-resolving detachment with conservative management, central apposition of the retina, or severe ocular pain or elevated intraocular pressure despite medical therapy. 28 The surgical drainage procedure involves injecting balanced saline solution into the anterior chamber to restore depth, and drainage of the suprachoroidal fluid through a radial scleral incision just behind the limbus. 107 Complete resolution of the detachment, resolution of hypotony, and normalisation of the anterior chamber depth within 24 hours is reported in 77 per cent of these cases, 15 with continual improvement in visual acuity up to 12 months after surgical drainage.
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If post-surgical hypotony is secondary to a wound leak in cataract surgery, the optometrist must use Seidel's test to confirm the presence and location of the aqueous leak, with subsequent consultation and referral to an ophthalmologist prior to any initiation of treatment. If it is a mild leak, the wound will likely self-resolve. If it is a moderate wound leak, but the anterior chamber is still formed and of adequate depth, a bandage contact lens can be applied to promote reepithelialisation and prevent lid interaction with the cornea. 28, 108 The patient must be seen daily until wound closure, and a broadspectrum antibiotic applied until several days after the wound has healed. If the anterior chamber is shallow, or the intraocular pressure continues to be low despite treatment, surgical repair is essential. 109 Patients who experience pain from a haemorrhagic detachment may initially benefit from topical cycloplegia and analgesia; however, aspirin and non-steroidal antiinflammatory medication should be avoided to prevent the risk of increased bleeding. 25 In some cases of haemorrhagic detachments, intraocular pressure may be elevated, and thus topical beta blocker and oral carbonic anhydrase inhibitor medications are recommended. 25 To reduce the risk of developing a postoperative suprachoroidal haemorrhage, patients should be informed to avoid straining, excessive exercise, heavy lifting or Valsalva-type manoeuvres until the serous detachment resolves, as these activities may increase episcleral venous pressure, causing an increased pressure gradient out of the capillaries into the suprachoroidal space. 25, 99 In the presence of an associated retinal detachment, central retinal apposition, vitreous prolapse into the surgical wound, vitreous haemorrhage or retained cortical matter in the anterior chamber, an immediate referral to the ophthalmologist for drainage is warranted. 25 The drainage technique is similar to that described for serous fluid. 28 Studies into the management of post-operative haemorrhagic detachments have focused on case reports, and a large proportion of authors advocate early surgical drainage of haemorrhages for maximal recovery of visual acuity. However, there has been a series of case reports that suggests not all patients require surgical intervention, and retention of prehaemorrhagic visual acuity may be possible through conservative management alone. [110] [111] [112] [113] [114] [115] The management approach for uveal effusion syndrome involves surgical intervention with sclerotomy. Several studies have demonstrated good success in relieving signs without vortex vein decompression; 90, 116 however, post-operative ultrasonography demonstrates persistent thickening of the choroid and sclera despite sclerotomy. 13 The relative contribution of vortex vein decompression compared to altered scleral permeability seems to be individual, hence the treatment options need to be tailored. 12 One study reported 83 per cent of treated eyes have an anatomical improvement after one procedure, and 96 per cent after two procedures. 12 Final visual acuity improved by two or more lines in 56 per cent and was stable in 35 per cent following surgery. 12 Uyama et al. reported that sclerotomies may only benefit individuals with thicker sclera, and be ineffective for those with normal scleral thickness. 18 Case reports have been published reporting resolution of uveal effusion with topical latanoprost, to increase scleral permeability, 117 and oral acetazolamide for fluid reduction in the suprachoroidal space. 118 
Conclusion
Choroidal detachments are rare consequences of post-surgical hypotony, inflammation or trauma. Despite their rarity, optometrists need to be aware of their detection, risk factors involved, and differential diagnosis, as improper management of these patients may lead to permanent, devastating loss of vision. Understanding the risk factors for developing a choroidal detachment provides a better understanding of the pathophysiology of the condition and informs the potential management strategies. All cases should be managed by an ophthalmologist. Many resolve without complications when conservatively managed; however, referral and subsequent surgical drainage may be needed if conservative management is inadequate, or in the case of a haemorrhagic detachment. Recent developments in wide field retinal imaging, and swept-source optical coherence tomography have made the detection and monitoring of choroidal detachments easier and less invasive, leading to better outcomes for patients. Further research should focus on the utility of swept-source optical coherence tomography in choroidal detachments, and its efficacy in post-surgically detecting subclinical choroidal effusions.
